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You may find the following information useful.

¢ The vector identities : " “

V x (V x 4) =V.(V.4) - v?4 }

e Gauss divergence theorem
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e Strokes theorem
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The symbols have their usual meanings.
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(a) Show how the equadtion V.E = f may be derived on the basis of Gauss’s law i
0

electrostatics.

(b) State Biot-Savart law and hence derive the equation V.B = 0.
(c) State Ampere’s circuital law and hence derive the equation V xB = yof. Henct

derive the equation V xB= H, (f+ o %E-) by incorporating Maxwell’

assumptions.

(d) Using the concept of Faraday's law of electromagnetic induction, derive thi
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equationv X E =—
Here the symbols have their usual meanings and assume that the medium is fre

space.
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2. Write down Maxwell’s equations in free space.

(a) Starting from appropriate Maxwell’s equation obtain the wave equations fo

electric field E and magnetic field B in free space and show that tike velocity ¢
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the electromagnetic wave is given by
~
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(b) An electromagnetic wave propagating along z-axis in free space is described by

E = %E,el@t=k2 and B = yB,e! @k where the symbols have their usu

meanings. Using an appropriate Maxwell’s equation, show that
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